Production of S-lactoylglutathione by high activity whole cell biocatalysts prepared by permeabilization of recombinant saccharomyces cerevisiae with alcohols
The permeabilization of yeast cells with methanol, ethanol, and isopropyl alcohol under various conditions was studied to develop the preparation method of high activity whole cell biocatalysts. Recombinant Saccharomyces cerevisiae, which intracellularly overexpresses glyoxalase I and catalyzes the conversion of methylglyoxal to S-lactoylglutathione in the presence of glutathione, was used as the model system. The permeabilization treatments with alcohols significantly enhanced the activities of yeast cells. Especially, the initial S-lactoylglutathione production rates of cells permeabilized with 40% ethanol and isopropyl alcohol solutions for 10 min at 4 degrees C were high and were 364 and 582 times larger than those of untreated cells, respectively. These permeabilized yeast cells retained high activities during repeated batch reactions. Even in third batch reaction, they showed approximately 70-80% of the activity in the first batch. The plasma membrane of S. cerevisiae cells was damaged by the treatment with alcohol solutions in such a way that leakage of glyoxalase I from the cells is rather small and that both substrate and product show very high permeability. The initial S-lactoylglutathione production rates of these permeabilized cells were 1.5-2.5 times larger than those of glyoxalase I in cell extracts prepared by ethyl acetate method from the same amount of cells. These results demonstrate that the recombinant S. cerevisiae cells permeabilized with alcohol solutions under the optimum condition are very effective whole cell biocatalysts. Copyright 1999 John Wiley & Sons, Inc.